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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a polycrystalline thin-film 
semiconductor device, which has little variance in its electrical 
characteristics, at a comparatively low temperature. 

SOLUTION: A- polycrystalline semiconductor film is formed and thereafter, 
.Fare gas element ions are selectively implanted, in only the channel 
formation region of the semiconductor film and the regions in the vicinity 
of the channel formation region and in such a way, that the center of the 
range of charged particles in the ions is positioned from the interface 
under the lower side of the semiconductor film to be within a distance of 
10 nm ±10 nm. After that, an Xecl excimer laser is applied in the 
film thickness direction of the semiconductor film at an energy density for 
fusing the semiconductor film at 85% or higher to about 97% or lower and 
the semiconductor film is recyrstallized. 
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l/"f>2FlSl£«9J**SAl!MMa. 1t\Z9"r >*)\j&J$M 
t$L<» t S'$M\Z—m<D2}.Lt3.Z>. 04 CfilttCO^^^^ 
Mfc:*v»T*«. ^R^ffej«D^$SA^^6SS^fiL>S: 
JSSAttAty- h«@cDB&=f ^gRTSf55 UT, V-X K U 
-f >;frft£SS9J-i>i&AJa#~R— ^fc'WoTH5 (Jit 
**WaB»»£Wf S) . ^ttAh5>5?X*©fMftflE 
»4«A»***?X»4iE?l.d««W3*Wic^:*«:&Tft« 
TWT. Jtf-5Lfe*iaro#.MA^as^tB«Bj6^cffi 

$nfe¥S<*Miisi i;.eASt*ft*etT*sA«ftr *: 
wjsAtta** ^ v » MM > mi&&mktf2i tzmt. ®& =t 

[0 0 2 2] ^Ff3<J^:'t'^->aAXg ; £:fT5l®CD^r> 

(0 4 a) i^erffcggfm^rn&tf)^ 
>*;wbj««« (0 4 B) >?i*ifi;-tLtgti(if 

>^;UJgfi£^^F*5{cS/wS.SAI^$A^IEICt 0 jXtf^ 
< (»**3**£**:!8lSri0Att5'«<) . -iSAHWra 

0 Ommx 5 0 0 mmSSVsfi 5 5 Ommx 6 5 Ommi 
17-8 0. 3amiS,i;<OT, i£^««SB8t}i^««: 
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[0 0 2 3] LT-f *>ffiAiaTlSS«ttSflE*» 

< t ^mM^m&ms^t it. *&&fc*sii«:¥# 

n. XJUt €£M J: Off 3© 8<*>fiAl8ft t* TJM 

CDrtTI±i*->7l/-tf-3!e^lffi-c , t. cfcDSttMf:: 
»a*-ty>tt* (XeC 1) I^xVl/- if-ft (Kfi 
3 0 8 nm) ^»^U^h>»* (KrF) X*->^U- 
if-3t (Il2 4 8nm) 

[0 0 2 4] — fte#AK¥WttK'N0) U— tf-MUtf 

(0 5) . BifeSgStU— tf— x*;i^— S&atp-r 
*Tflg«afe#ftKttJBK:***ftKffli. «ft!Utt 

T*'«)««ffi«BX*;U4 s — SflE ( E sjp X, jttcox* 

(Ecu) T?, JfccOX*;^— «aW>B$K 

^>¥(C7S:5. ffitjTS4iSBiW*-«flE (Eqi) tt 
aNWMJt>W* < 4* KSnx^rofitfciifln sttrff < . 

[0 0 2 5] *S^roa B s Bi*¥«<*:ra®B3cIgCT. 
«W«755f4±ffiJ^— IC-f *>ffiAStife¥«<*:«tlCX 
tyVl/- if— 3t*SSitT-S{Ctt, -5-cor®co U— tF— x 

[0 0 2 6] (Ecm-Esm) x k LC +E S M<EcR< (E 

cm-Esm) x khc+Esm 

k L c=0. 8 5 



knc=0. 9 7 

&t&x- e cM<4-r t>ttA$ tut* m&m w&mmx.* 

J^-SST, EsM«*®^*>£A$ft;t¥#ftggt 
©*ffi*Mx*;Mr— ^TSS.ilfcio^F^xCttJSStt 
^WWWBJSIST© U— if-X*;V4=-8gE C r£# 
MUffix*;^— Sg© 8 5 96**6 9 7 %<Dfflizt&fe-f 

M85 96SgW*6 9 7 %iSA5I/- tf-SSItfCTSiK 
r****ftLTV»*. U— if— I*K-gftEcR$. 

ECR= (Ecm-Esm) x kcR+EsM 

kLC<^CR<kHC 
k[x=0- 8 5 
k H C=0. 9 7 

i:£«UI£ft5. BPakcR^O. 8 5II;i>bO. 9 
71SiLTt/- if-3t8§f*£«rr£. ¥j£#®|OTj¥* 
5 XS«a»S 9 7 S6SflE*«»MU, ffcfc& 

jk-siso Eaicifiv>***a£n. -?-n^{ckcR«ai*-s 

xertr—y—T-mtbibft^. kcR^o. 9 7?gg e fcK) 
fe*# < t5'i¥»ft.iliffigf B ffi CA o XttHS 5 

kcR«3OlM»c0. 9 SSSSfl^tT^SLVi (k H C 

= o . 95). em c» 3 ictt k C R«s 

fC6<H:0. 8 9J§SUUi<i:-r-5 (k LC =0. 8 9) . g 
KS B ^B¥i!J*|gl©^- il!«.^Sr2 0.HHlge*-L8 OtsI 

[0027] (.nmmi) m& (a) - (e) «mos 

0 liLT^7^0l.«SS^7 5 0toeSft^5^ 

**Stt«ttlBItoft*«ri. 1 0. 1 ±iZTtiH&m 

m 1 0 2 4riES*fl:ii*fflt*itfrF"5. SffiTi^fififC 

<t^ffl*t«s (pec vds) -zmtmmm*: 200 
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fiECR — PEC VD»CTC4TOJt«ft#-dt«Stl. 
ft. 
CO 0 2 8] 

>7> (S i H4) WtM • • • 6 0 s c cm 
MM (O2) SEfi • • • 1 0 0 s c c m 
S.f] • - ■ 2. 4 OmTo r r 
Vf^DjR (2. 4 5 GHz) ffl*7 - • • 2 2 5 OW 
m°lW§s •••875Gauss . 
• • • 1 OOt 

tissmm - • - 4 og> 

CO 0 2 9 ] ( 1 ) jEff JfcflMtC&S-f V 7d \i)VT)V 
u-)Vft& (2 7t, 5#FbD 

(2) gt/tyu>y$n fc.aA-^ (2 7t, 5^ 

Fb*J) 

- (-3) -7 >^x7jg*ife# (80t. 5 4MB) 

(4) a*/^y>y*tifcitoKft* (2 7t, 5# 
m) 

(5) BE9tii7K%» (9 7t, oftffi) 

( 6 ) SfcA^U ftfc*Wcife»- (2 7t, 5 # 
PI) 

(7) *ZR#ft*8tt (*B8tf8gl. 6 7%) 2fe# (2 
7t, 2 0#W) 

< 8 ) y nfcjfcKft* (2 7t, 5 # 

H) 

JblE 7 #S ©#3W6K*»«»:«HC =fc 0 . TilfflMfcflt© 

n^Tfl!;«s^± izKVt&te^izmm ^lpcvdsi: 

T 5 0 n rn^SOTK^Cti^ Lfc. _t£ 8 #B 
#*4*7UTi»6«R**L P C VD£«CW£&3l;;f5Hfi 

CO 0 3 0] LPCVDSlli^y K • 

s*u8 4. 5 i^ro. ««*x^«sj^^®*{i*34 
4 0ooc m2-c^-5. gat&tz^t^Mck»fsasut 

1 2 0 s c c m/mT o r r T?*45. i#8Hg&tt 5 6 0 
tt, jifcoaBEfcT l mm l 5 ftffltcs-SSKOAiflMg 

AMaawseanfc. w§8&$8m<d8i<p. m^amm^n 

■fcfiflBtSCtttt***9 9. 9 9 9 9%^±Wsy^A 

(He) J2 00 (seem) tMgtf* 9 9. 9 9 9 9 
%\Zl.±.<nft.m (H2) £10 0 (seem) agAU J5£ 
mM<DE.ti im2. 5 m T o r r KS/ciajt. W&tm 

m\zimg£m&2&fz&<Djmm#iZJijimzs. 2 

x l 0" 6 To r r/m i nTt-3*;i>?i. J5£|gS'N<Z)£E 
Sfl>8foi>5<8}§gWSS (Ql) <fc*fi*S©Btff:*3MI 

Qtl ( s c c m) = 2 7 3 . 1 5 (K) ,'8 3 3. 1 5 
(K) x 5 - 2X10-6 (Torr.'min) /7 6 0 
(To r r) x 1 8 4. 5 x l q3 (cm3) 



= 4 . 14X1 0 -4 (seem) 

t^-S. Sfi-^TW-5*ga 9 9 . 9 9 9 %JJi±C0^/ 
->5> (S i H4) BlOOscc mWSifa-CfitK^ic 

.#issftfc*e..it*tt»aiiswi« (q TL ) ic#-r** 

/•>7>C0fct (Q'TL-'Qs'iH) **4. 14X1 0-&tl& 
•5. SEoT. iSia«E« (Ql) (D^y ->^>3S§ 
(QSiH) CtfTStt (R = QL.'QsiH) «4. Up 

ttStt^cO^KSW^SSSli, 5 6 CClc^SjaS 
¥£&#T3. 3xiO-'Tor rTtofc. #Sf B 5l 
*flWHW9C»W*ff«aF»gffi^tt < R.-tO. 9mTor 
r T^T 0 . Jfc©&#TT« mtSkOmffiggHt 0 . 7 n m 

CO 0 3 1] ^W^^AIliUT, 
_ Ml 0 3 + >*;U»J5!t«W 1 0 5 1 
0 & \Z7)Vzly^^> 1 0 7SSAL& (0 6 a) . -f 
*>aA«SJ8ll 0 4 tl,tli)S^l tfmCD7*H/ 
^XhSrM^fc. ifi^m^Sgaiti 1 . 0 iimTrSS. 7 
^rf>-f:*> (40 A r +) tSfiD2$x*;i^— 4 OkeV 
T. 5X10 14 c m -2© K-XST^i&^glCffSjiAy 

0 9. 6 nm<D^mt^m c PlzS>D. &<Dlfm t P'£>-i?V)fe 
SttA-e 1 . 2 X 1 0 20 c m-3T^-5. JW? LTSKCW 
JK*#*«llO5 l +>*;i^rii««<i:*«0i£«Wll*jtK:7 

CO 0 3 2] -ft>tAII»7^l:-f t>ftA«B« 

*-fey>tfi3S (XeC l) <OX*->^- U~!f— 
»U 3*»£ISJIfl:£ifttt&. tf-3t»4« 3 5 On 
mtfiS 1 5 cmW«ttC«3tSn.. itt©»i*0>3fcS«- 
JS»*K2. 5 96^"fB^(B7irT6 IT, »K±*jfe3S 
Lfc. S£ot¥*«K±©|S|-i|!£^{S4 OtHlODU-— tf- 

Sf43 8 5mJ • .cm- 2 Ttofc. 2£flfl5fisj 1 IZT&M 
L^X^x^U— tf— 3tT«. 7;^>-ft>OSA$ 
n/c5 0 nmOD¥^*McoasSco^*^iK$-t±^x^ 
;U^-SSE S M« 1 2 0 m J • c m^TW 0 . 5Z±&M 
$-li--5>X^;W4 : -SSEcM«44 0 OmJ • cm^^ 
fc. a£^T8g»X^;W^-SSW3 3 5m J • cm "2(2 

kcR^o. 9 4 6*fi*L. ^mtzmofBtmufaizztL, 

fc»fttt«*Bl*/X^-i: > iOBX ^T*^SIWS 1 

0 9 ZMtiLLtt (jeM^SWMSgSlSMT) (0 6 
b) . 

(0 0 3 3] >//l] D XHnfc^^03© 

1 0 9*«5«CK<t5i^l 10*ECR-PECV 
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<IU Kfk5i3KKlt«roiS^rt«ECR-PE.CVDS 

CO 0 3 4] S?^ (O2) MS • • • 1 0 0 s c cm 
EEfs • • • 1. 8 5mTo r r 

(2. 45GHz) £iJ77 • • - 2000W 
EP^ia* • • -875Gauss 

■ • • 1 oot 
^aB#r B i • • • 2 4g> 

n& z mm l tzMm&-vm{ tm zmmL rz. 'tt-oxy- 

m<nZL%& *0DK)P« 1 2 6 nmTtofc. #f 

«lCLT^r-MfeSK*«75^7LAc (06 c) . 
[0 0 3 5] 3l£.^T&Jg^MlCft9y-Km®l 1 

CC-C^Tofc. *I§^J1T«7 5 OnmOfR 
m&&TZ> am'j&Ki* >*)1s (Ta) KT^r- 
ffr&U d(Dy- h«gro->— HJgStteO. 8Q/DT 

^■feT'^— tizzTfsm^ ■*> 1 1 2£?rsi2^ y— 
y- hnmzttbT&E.m&6 t )izft!$.'rz. ^.mmm 1 

X^^SJ-T-SSSlCttPMOS h7>v ? **'«5£77l'S 
z:?A (Al) IKTIotlT, ^m^7tMiiLX7K 
m*PiZS%<Dmmxi&W{2tltz7*XhL4> (PH 3 ) 

i0i$mffi8 0 kVl-TTk^^Ay^-f ^->^ 
7X10 l5 C m-2<D3&8n?NMOS Kv>v ? X^ooy — 

7. • Fu-r >Mmzn*>&Ast£. ssticPMos 

s-^A (a 1) M^-ca^^±T, Tmy>7tmi:LT 
7k%'piz5%e)mm-ei$3R2ti?z-j#7> (B2H6) £ 
sex. mmms. 8 0 k vcttr^*^ /uTSsg-f 5 

X 1 0 ,5 cm-2e>jgSTPMOS h-7>i?Z.*<Z)V— X 

• vu-f >MmzfT%j£./utz' 036 en . -r=*->fT^ii 

CO 0 3 6 J &ICPEC VDfetTEOS (S i - (O 

CH 2 CH 3 ) 4 ) iwsawftfttLt, s«sa3 
oov-cmmmmi 1 5£t£*aL/i. »raig«K^ 

Ktft:«iS«A> 6/& 0 . -5-<&iRJ5U2R-r 5 0 0 nmTto 

&. mnteawtfRft. «m*e*it<Btt*»«>£v-.x 

r. ssi?igT3 5 oti:t zmfflommm&ML 
ft. m.mzzi>?>7 h • ^-;p*68kl. 

TrS«Sa$ 1 8 0"Ci LT7.'U5r;^i,«:ltaL, Si 



mi 1 6 zftf&LTmm^m&gmtf&fcLtz W6 

e) . 

CO 0 3 7] d eo« ir L Tffr£ L tz&Bk^m&mmvfc 

&®&zwm.'i>fz. mm.Ltz*m&mm<D^'r >*)w 

fffrtltz. NMOS K5>v'X^C0Vd s = 8Vlc^t 

8±2cm2 ■ V-l • s-It»0. H««ffitt3. 2 9 
3 ± 0. 2 0 4V. Ify^l/— >a*-;i/K-^>^ 
teO. 405±0. 008 Vttot. X. PMOS h 
5>v\**cavd s = -8 Vfc^t^fiSfiJ^iO** 
fz&Wlg.li7 6 ±4 cm2 • V-l • s-l-C^TD. Gflffi^ 
iEtt-3. 4 7 0±0. 2 3 7 V. 
)!<>' • X-f >^ti0. 3 2 9±0. 0 ; 17VTSr^fc. 

<. &&fe¥m-frgmtf2i-\z$mt£tiTmtz. mz*t 

X^W&KjSa* 1 1 2 ± 2 5 c m2 • v-l • s ggffi 
HJE#3. 90 8+0. 4 2 1V. ^l/-v 3 *- 
JVF - X-OtfifiQ. 5 8 7±0. 0 9 6VT, PMO 
S i-^>-yx^(D^mS.f}<4 1 ± 1 0 cm2 • Vt • s 
_1 , 50 5 + 0. 946 V, VJT* V 

— ->i*— • 7,-f >y^0. 4 9 2±0. 074 V 
■VG-dTz. Z. OM^tS iC^fgHJj (cffi StNItPS 
OW*i»(*ailt*K:i«»«i«-C'fiHtt«JE*«'L. fit? 

L--->zl*-;u K4ft£*^TSff ;*SIK¥ 

CO 0 3 8] 

U eiT«?«*co«lSi5a:-¥>*x*;^-t».<i:«) 

csffirofsm^siHj] 

CS 1 ] *S@3E9!co!Eg£S89I LfeH. 
C0 2] aWB3W8©JRa*R^LfcBI. 
CH3] *8i^BBrolSS€:itt|BLfe@. 
CI2 4] *Si^C0Ha Ltz®. 
CS5] U— !f-»«fl:©«*ISWLfcB. 

C^«St E J] 
1 0 1 • • • »£ 

i o 2 • • • Tie«aa 
i o 3 • • • g>£ik¥m&im 
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A(##) 5F052 AA02 BB07 CA04 DAOl DB02 
EAll FA05 JA01 
5F110 AA08 AA17 CC02 DD01 DD02 
DD03 DD05 DD07 DDI 2 DDI 3 
DD14 DDI 7 EE04 EE44 FF02 
FF09 FF25 FF31 CGOl GC02 
GG13 GG25 GG2S GG47 GG57 
HJOl HJ13 KJ23 HL03 HL23 
NN04 NN23 NN35 PP03 PP04 
PPI5 PP23 PP33 QQll 



